Trilepton event represents one of the probes of the new physics at high energy colliders. In this talk, we consider the search for processes with final states ℓ
Introduction
Accommodating the data from neutrino oscillation experiments required an extension of the standard model of particle with extra degrees of freedom. One of the mechanisms that generate tiny masses for neutrinos, m ν , invoke new physics at the TeV scale where m ν vanishes at the tree level but gets generated at higher loop level 1 . Here, using trilepton events we investigate the possibility of probing a class of models motivated by neutrino mass at the LHC. This class of models contains a singlet charged scalar (S ± ) that decays to charged lepton and neutrino via f αβ Yukawa couplings, inducing lepton flavor violating (LFV) processes, whose strength is a subject of severe experimental constraints.
Model Framework & Space Parameter
In this work, we consider a class of models that contain the following term in the Lagrangian
The interactions above induce LFV effects via processes such as µ → eγ and τ → µγ, with the following branching fractions, these two branching ratios should not exceed the upper bounds B (µ → e + γ) < 5.7 × 10 −13 2 and B (τ → µ + γ) < 4.8 × 10 −8 3 . Moreover, a new contribution to the muon's anomalous magnetic moment is induced at 1-loop. Figure. 1 shows the allowed space parameter for the charged scalar mass range 100 GeV < m S < 2 TeV, while scanning over the couplings f 's with the LFV constraints being satisfied.
Current Constraints on Trilepton Signal at the LHC
The charged charged S ± can be produced at the LHC through the processes associated with different sign different flavor charged leptons at the parton level as shown in Figure. 2, including gauge bosons W + Z/W + γ * production as standard model contribution. The subsequent decay of S ± results in trilepton final states and a missing energy. In our analysis we consider just ℓ = e, µ, and use CalcHEP to generate both searched signal and background events.
We look for the event number difference N ex = N M − N B , apply the CMS selection criteria used in 4 to perform our analysis, and then compute the significance of each channel for the set of benchmark points. Figure. since they have not shown any significant deviation from SM expectations at 8 TeV. Hence, we will select two benchmark points and apply new cuts for our detailed analysis thereafter in order to perform the significance signal. 
Benchmark Analysis and Discussion
Here, we opt to study the trilepton signal through the two benchmark mass B 1 and B 2 given in Table. 1. We first analyze the trilepton production with opposite sign same flavor final state at √ s = 8 and 14 TeV, and then we investigate possibility of observing the background-free signal e + µ + τ − . e + µ + e − + E T e + µ + e − + E T e + µ + µ − + E T e + µ + µ − + E T 70 < M e − e + < 110 70 < M e − e + < 110 80
The Processes eeµ & eµµ
To examine the signal discrimination, we focus on the selected points which are expected to have a favorable cross sections at the LHC. These points motivate us to the investigation of new cuts on the relevant observables as shown in Table. 2, that would be effective in reducing the backgrounds contribution at √ s = 8 and 14 TeV, where the processes pp → ℓ + ℓ + ℓ − + / E T are mediating by the Feynman diagrams which can be classified as SM and non-SM diagrams with amplitudes M SM and M S , respectively. Therefore, N ex = N M − N B is directly proportional to the couplings combination |f αρ f βρ | 2 , which means that there is a direct correlation between the discovery LFV processes and signals. The corresponding significance computed for each benchmark point after imposing cuts is shown in Table. 3. Figure. 4 (left) and (center) exhibits the behavior of the signal significance which translate the favorable feasibility of detecting trilepton events through the µ + µ − signature. 
LFV Background Free Channel
To further our investigation, we extend our earlier analysis in the perspective of optimize the detection of this signature in colliders for both benchmark points through the background free process e + µ + τ − . However, observing such process requires huge luminosity and the resulting number of events is very low (less than 3 events for 1000 fb −1 lumunoisity). 
